Induction of F9 embryonal carcinoma cell differentiation by inhibition of polyamine synthesis.
alpha-Difluoromethylornithine (DFMO), a highly selective inhibitor of ornithine decarboxylase (ODC), induced terminal differentiation of F9 mouse embryonal carcinoma cells in culture. Differentiation was assessed using morphological criteria and the level of plasminogen activator activity. The observed phenotypic changes and the fact that the cells did not synthesize alpha-fetoprotein, indicate that they were parietal endoderm cells. The putrescine, spermidine and spermine content of untreated control cells increased during exponential growth and then decreased gradually with continued time in culture. The increases in putrescine and spermidine contents were prevented by DFMO treatment. In fact, the putrescine and spermidine content decreased below the limits of detection after only one day of treatment. The addition of putrescine to the culture medium at any time within 4 days of DFMO treatment, prevented the DFMO-induced differentiation, suggesting that the effects observed were indeed caused by polyamine depletion. The phenotypic changes induced by DFMO were similar to those induced by retinoic acid, a very potent inducer of embryonal carcinoma differentiation. Although retinoic acid can inhibit ODC activity and putrescine accumulation, it is unlikely that this mechanism of action is responsible for retinoic acid-induced F9 cell differentiation, inasmuch as putrescine addition did not prevent the expression of the differentiated phenotype. Undifferentiated F9 embryonal carcinoma cells exhibited a very short G1 phase, and in this respect they are similar to the cells of the preimplantation mouse embryo. In control (exponentially growing) cultures a majority of the F9 cells were in the S phase, but in DFMO-treated cultures they accumulated in the G1 phase and showed no further proliferative potential.(ABSTRACT TRUNCATED AT 250 WORDS)